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Separate macroeconomic consumption demand functions are developed and tested for (1) durable 
goods, (2) nondurable goods and (3) services.  These are compared for consistency with econometric 
studies of total consumer demand.  Key factors determining demand for these goods are tested using  
U.S. 1960 - 2000 data.  The econometric method used was 2SLS with heteroskedasticity controls. Data in 
first differences are used to reduce multicollinearity, non stationarity and autocorrelation. The models 
explain 94% of the variance in demand for consumer durables, 86% of demand for nondurable consumer 
goods and 81% of services demand.  Demand for durables like autos and appliances, was found to be 
driven by the disposable income, wealth, the exchange rate, availability of consumer credit, interest rates 
on consumer credit, demand for new housing, which affects appliance demand, and population growth.  
Demand for nondurable goods, such as groceries and clothes, was driven by the same factors, except for 
new housing demand and the exchange rate.  Demand for consumer services such as laundry, 
restaurant, and entertainment services was found to be related to disposable income, wealth, and 
population growth, but not related to consumer credit availability, or consumer credit interest rates.  
However, mortgage interest rates paid by households did seem to affect the demand for services. 
 
Keywords:  Consumption, Consumer Durables, Consumer Nondurables and Services, Consumer 
Demand 
 
1.  INTRODUCTION 
 
Every economics student learns that the level of what‟s produced, the GDP, is determined by the demand 
for business and consumer goods, demand by government for goods and services and (the net) demand 
for exports and imports in accordance with the formula 
 
GDP = C + I + G +(X-M) 
 
Recent studies have subjected many theorized determinants of consumer, investment  and imports 
demand to testing to see if they are empirically verifiable (Heim 2008a&b).   Knowing what drives demand 
for goods and services is critical for businesses trying to project future demand, and for economists trying 
to advise them or determine how demand can be stimulated by changing government policy (e.g., toward 
credit availability or tax levels).  One of these studies showed that you can‟t treat different components of 
investment demand the same: its three components (plant and equipment demand, inventory demand 
and residential housing demand) are driven by different factors, or by the same factors, but with different 
time lags.  It found that studies which focus on determining empirically the determinants of total 
investment only often provide misleading inferences about how these determinants affect demand for any 
one type of investment. 
 
This study examines whether or not the same might be true for consumer spending.  Does knowledge of 
what factors drive overall demand for consumption give us all the information we need to know about 
what drives demand for the separate parts?  Do all variables which influence overall consumer demand 
influence in the same way demand for consumption‟s three component parts: durable goods(like cars and 
furniture), non durable goods (like food and clothing), and services (like entertainment, restaurant, lawyer 
and accountant services). 
 
Heim (2008c) indicated that the total demand for U.S. consumer goods, both imported and domestically 
produced, is driven by, in order of importance: 3 
 
 
 Disposable income  
 credit constraints due to the “crowd out” effects of government deficits,  
 consumer wealth  
 interest rates  
 the exchange rate  
 
Altogether, variation in these variables explained 92% of the variation in total consumer demand during 
the 1960-2000 period tested.   
 
However, that study did not develop separate demand functions for each of three types of consumption 
that constitute the total.  This paper addresses this need by econometrically developing demand functions 
for each of the three separate types of consumption, using data for the period 1960 – 2000 as the basis 
for econometric tests. 
 
Table 1 below shows trends in total U.S. consumer spending and these three parts, for selected years 
since 1960. Overall, from 1960 - 2000, total investment in real 1996 chained dollars averaged 67% of 
GDP, a significantly greater percentage than investment (14%) and government purchases of goods and 
services (21%).  Net exports accounted for the remainder, averaging (-2%) for the period. 
 
TABLE 1 
       COMPONENTS OF REAL U.S. CONSUMPTION 1960 – 2000 
   (Billions of Chained 1996 Dollars) 
 
Year    Total   Durables   Nondurables   Services 
              . 
 
1960  $1510.8  $101.7  $  612.8  $   791.7 
1970    2317.5    184.4      854.8    1275.7 
1980    3193.0    279.6    1065.8    1858.5 
1990    4474.5    487.1    1369.6    2616.2 
2000    6257.8    895.4    1849.9    3527.6 
Av.%       100%               10%          33%                  57% 
                . 
          Source: Economic Report of the President 2002, Appendix Tables B2, B7.B16 
 
 
2.  THEORIES OF DEMAND FOR CONSUMPTION GOODS: 
 
The middle 50 years of the 20th century was dominated by Keynesian theory of how the economy 
operates, which is driven by Keynes‟ theory of what determines consumption spending.  Keynes argues 
in chapter 8 of the General Theory of Employment, Interest and Money (1936) that income, wealth, taxes 
(fiscal policy) and possibly the rate of interest might influence consumption.    However, he felt 
 
… income…is, as a rule, the principal variable upon which the consumption-constituent of the 
aggregate demand function will depend…(though)…windfall changes in capital-values will be 
capable of changing the propensity to consume, and substantial changes in the rate of interest 
and in fiscal policy may make some difference… (pp.95-96) 
 
where “fiscal policy” is a reference to tax levels and capital values a reference to wealth.  In chapter 9 he 
also notes other factors that might affect the level of consumption spending: precautionary, saving for 
known future needs (like retirement), and saving to finance improvements in future standards of living. 
 
Keynes also argued (p. 97) that the proportion of total income saved would grow as income grew, 
resulting in falling average propensity to consume as income grew.   
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Typical tests in the late 30‟s and early 40‟s, using cross-sectional data, seemed to verify the falling APC.  
For example, Ruggles & Ruggles described the Keynesian function in their classic text on national 
income accounting, (1956, p.306).  They used the income and consumption patterns of almost 40 million 
U.S. families in 1935-36 to illustrate a declining average propensity to consume/increasing average 
propensity to save as income increased.  About half of all personal saving was done by the top ½% of all 
income recipients and the bottom income groups had negative savings, i.e., average propensity‟s to 
consume greater than one.  Data like this have provided our standard, though somewhat oversimplified 
(no provision for wealth or interest rate effects), interpretations of the Keynesian consumption function.   
 
For the nation as a whole, total consumption by all income groups in 1936 was 84% of total personal 
income.  Assuming the 96% ratio of national income to personal income that prevailed 1960-2000 is 
approximately what it was in 1935-36, this suggests total consumption may have been about 88% of 
national income in 1936..  This “rolled up” cross sectional data estimate of consumption at 88% of 
national income matches Simon Kuznets  time series date estimates for the 1869-1948 period.  
 
Hence, as aggregate income grew over the years, the cross-sectional Keynesian data suggested that the 
average propensity to consume would fall, raising questions about whether the growth rates of investment 
and/or government spending could be counted on to increase enough to fill the gap and sustain the 
higher income levels.  As this discussion developed, Simon Kuznets (Kuznets, 1952) entered the fray with 
a paper containing longitudinal data that suggested the APC may stay constant, not decline, as income 
grows, eliminating this issue.  The cross-sectional and longitudinal findings are not necessarily 
contradictory: aggregating each year‟s consumption and income data for all income classes provides a 
single point on Kuznets‟ constant APC curve.  
 
In the late 1950‟s and early 1960‟s, Keynes theory was challenged by Franco Modigiani‟s Life Cycle 
hypothesis, (Modigiani 1963) and Milton Friedman‟s permanent Income Hypothesis (Friedman 1957), 
Central to both of these theories was that average income including future expected income, abased on 
either adaptive or rational expectations models not just current income alone, as Keynes had argued, 
determined current period levels of consumption spending.  Heim 2008b exhaustively tested different 
variants of these rational and adaptive expectations based income average models and found, 
essentially, that none of them could explain variation in consumption as well as Keynes‟ current income 
variable, even controlling for other significant variables influencing consumption, such as wealth, credit 
availability and interest rates.  Since the difference in the Keynes and Modigliani/Friedman functions has 
huge policy implications for how well the economy reacts to government spending and tax stimulus, this 
was an important finding. 
 
Hence, the key theoretically postulated determinants of consumption we will test below are those from 
Keynesian theory: income, taxes, interest rates, wealth, and credit availability (measured by „crowd out” 
caused by the government deficit.  A number of other variables will also be tested. 
 
3.  METHODOLOGY 
 
The following variables constitute this study‟s initial hypothesis of the determinants of demand for durable, 
and non durable goods spending.  The hypothesis for testing is: 
 
(1)  CDorND = α + β1 (Y-TG)+ β2 (TG-G) + β3 (DJ-2) +  + β4 (PR) + β5 (XRAV0123)  
 
  CDorND  = Consumer spending on durable or non durable goods 
  (Y- TG)  = Disposable income 
  (TG -G)  = The government budget deficit/surplus or (TG and G may be modeled separately)   
  DJ =   = he Dow Jones Composite Stock Index, a measure of changes in consumer wealth 
  PR   = The Prime Interest Rate(r), multiplied by the size of the GDP (Y) two years earlier 
  XRAV0123   = The average Exchange Rate for the current and past three years.  Preliminary studies 




To these five are added population growth (POP) and demand for new housing (HOUSE), and variables 
that test for the effects of differing age compositions of the population over time (162465b34) and the 
relative expensiveness of housing compared to income (HP/INC). 
 
The hypothesized determinants of services demand tested included these variables and some others 
found to influence the demand for the residential construction component of investment demand.    (The 
rental value of owner-occupied housing is added to the GDP each year as an estimate of the (consumer) 
services (protection from the elements) provided by housing.  Since newly constructed housing in the 
GDP expands the number of houses providing consumers with housing services, variables found related 
to housing demand in the investment study were also tested as possible determinants of this type of 
consumer serves demand.  Other variables were added, including the cost of housing relative to income 
(HP/INC), population size, the mortgage interest rate and the percentage of population in prime house-
buying age groups in the population (162465b34)).  Hence, our model of services demand becomes: 
 
(2)  CS = α + β1 (Y-TG)+ β2 (TG-G) + β3 (DJ-2) + β4 (PR) + β5 (XRAV0123)) + β6(MORT) + β7(HP/INC) + 
β9(POP)  
 
where the first five determinants are defined as above.  The remainder are defined as follows: 
 
  CS    = Expenditure on consumer services  
    ACC   = The Accelerator (ΔY).  It is a measure of the rate of growth of the economy, therefore a  
measure of business climate: i.e., the current boom/bust condition of the economy 
  MORT  = The mortgage interest rate, the interest rate found most systematically related to 
                housing construction demand in the earlier investment study 
  HP/INC = The cost of housing relative to income 
  POP  = The percentage of population in prime house-buying age groups in the population  
 
Through econometric testing of the three different types of consumption we can determine which of these 
hypothesized determinates really do move in ways consistent with the hypothesis they are determinants 
of consumer demand.  Testing will also suggest something about the marginal effects on consumption 
resulting from changes in these determinants, and how reliable our estimates of these marginal effects 
are likely to be. 
 
3.1 DATA USED 
 
1960 – 2000 data taken from the Economic Report of the President, 2002, appendix tables B2, B7, B26, 
B28, B54, B73, B82, B95 was used to test the models.  Data are in real, rather than nominal values, 
deflated where necessary using the most appropriate chained price index (base year =1996) from Table 
B7.  The nominal prime interest rate is deflated using the average of the past two years consumer price 
index from Table B60. 
 
          Variable        Table  Definition 
 
Total Consumption (C)  B2   Plant and equipment, residential housing , ∆ inventories  
Consumer Durables (CD)  B16, B7 Nominal values deflated using table B7 consumer durables  
deflator 
Consumer Nondurables (CND)  B16, B7 Nominal values deflated using table B7 consumer 
nondurables deflator 
Consumer Durables (CD)  B16, B7 Nominal values deflated using table B7 consumer services  
deflator 
Accelerator (ACC)  B2  Yearly change in the level of the GDP (ΔY= ACC) 
Government Purchases (G)    B2  Total Federal State and Local spending minus transfer 
payments. Deflated using table B7 deflator. 
Taxes (TG)  B82   Consolidated Federal, State and Local Government receipts 
    exclusive of Transfer payments, deflated using chained 1996 
    dollars. (Table B7),  6 
 
Crowd Out (TG-G)    Government receipts (TG) minus G  
Dow Jones Composite Index  B95   A measure of consumer wealth 
Interest rate (PR)  B73  The “real” prime interest rate, i.e., nominal value minus the 
average of the past two years CPI inflation 
Mortgage Interest Rate (MORT)  B73  The nominal mortgage interest rate 
Exchange Rate (XRAV0123)  B110  The Federal Reserve‟s Real Broad Exchange Rate, averaged 
over the current and past three years 
Bus.&Pers. Dispos. Inc.(Y- TG)  B2, B82   Real GDP minus the portion of taxes used by government to  
purchase goods and services 
Housing Prices/Income(HP/INC)  B2, B3  Census data on nominal house prices deflated using B34 GDP 
deflator, divided by real per capita disposable Income. 
House Buying Cohort (POP)   B34  Age 16-24 cohort as % of 65 and over cohort.  Used To obtain 
estimate of the net effect on housing demand of changes in 
the ratio of a major demographic: cohorts who are net house 
buyers versus net sellers..   
 
3.2 THE ECONOMETRIC TESTING PROCEDURE 
 
Generalized least squares was used.  A “stepwise” regression procedure was employed to determine 
which of the variables explained the most variance in consumption during the 40 year period studied. 
Stepwise results do not allow us to estimate how much investment is likely to vary if one of its 
determinants is changed by some specified amount. Fully specified model regression coefficients were 
used to estimate such marginal effects. 
 
Aside from income, consumption theory rarely tells us how long it takes for a change in one of 
consumption‟s determinants to bring about a change in consumption, yet how much of a lag is 
hypothesized when testing can critically influence test results, as the Heim 2008b) shows for income.  
Had the test been not included the no – lag version of the income variable, researchers would have 
erroneously concluded average income over a period of time more systematically explains consumption‟s 
current year variation than current income alone (with enormous differences in policy implications).  
 
To determine the appropriate lags to use with a variable, we tested the individual variables cited above by 
testing them with a preliminary model containing only one of them, current year disposable income, as an 
explanatory variable (preliminary testing had indicated the current year or „zero” lag value of this variable 
explained the most variance).  This variable would serve as a control to help ensure the other variables 
tested were, at least partially, tested for in a controlled system which prevented results from being 
influenced by extraneous factors..  To this simple model, each of the remaining variables hypothesized 
above as influencing consumption was added and tested separately (with the disposable income 
variable).  Each was tested using seven different lags (+3 in the future to -3 in the past). The lag level on 
this second variable that added the most to explained variance in consumption over what disposable 
income alone explained, was picked as the lag level to use subsequently in larger tests of all the 
hypothesized determinants of consumption, unless the sign on the variable was theoretically wrong, or if 
the result suggested the direction of causation was backward. If so, the result was rejected. 
 
Subsequently, these variables, with their chosen lags, were used in a stepwise regression procedure to 
determine how much of the variance in consumption each explained.  The first variable added to the 
regression was the one which explained the most variance in the part of consumption spending being 
tested.  Next the remaining variables were added separately to determine the next most important 
contributor to explained variance.  Once the second most important variable was determined, the 
remaining variables were added (again, separately) to this two-explanatory variable model to determine 
which of them explained the third most variance.  It was then added to the model and this three variable 
model was used to determine the fourth most important, etc.  In this stepwise fashion, the estimated 
importance of each determinant during the 1960-2000 period was determined.   
 
A problem with the stepwise technique first made obvious by Goldberger (1961) and others since then is 
that when using stepwise regression, order of entry itself can influence estimates of how much variance a 7 
 
variable explains.  Generally speaking, the earlier in the process a variable is entered, the larger the 
percent of variance it will explain.  This is because, typically, explanatory variables are intercorrelated.  
Hence entering one allows it to “pick up” the variance it uniquely explains, plus the variance best 
explained by another variable, but one not yet entered in the regression.  Hence, our findings should be 
considered as providing some ordinal, not cardinal, information, about relative importance. 
 
An additional use of the stepwise procedure results is to provide a way of assessing the stability 
(robustness) of the marginal effects (regression coefficient) to the model as new variables are added or 
subtracted. Regression coefficients, point estimates of marginal effects, often vary significantly as 
variables are added or subtracted from the regression, if variables added are correlated with variables 
already in the.  Results shown later in this study will show the more variance a regression currently 
explains, the less likely marginal effect estimates will change when additional variables are added.  
Hence, in incompletely specified regressions, especially when important explanatory variables are left 
out, the possibility of overstating the marginal effects of a variable, or its statistical significance, are 
substantial, and results are subject to major change when the omitted variable is added. (Goldberger, 
1961) 
 
Since the base problem affecting the stability (or robustness) of our estimates is intercorrelation among 
the explanatory variable set, we can enhance the likelihood of stable point estimates by reducing the 
intercorrelation before running the regressions.  One way of doing this that can be successful is to use 
“first difference” rather than “levels” of the data when estimating regression coefficients.  In general, the 
first differences of two time series variables are substantially less intercorrelated than are their underlying 
data in levels. This technique has the added advantage in time series data sets, such as the one used 
here, of reducing potential autocorrelation problems (Griffiths, Hill, Judge, 1993), and can reduce 
nonstationarity. 
 
Consumption, the dependent variable, and the (Y) component of the explanatory variable (Y-TG) are 
simultaneously determined, since Ct is part of Yt.  Two Stage Least Squares regression is the appropriate 
form of regression to use to avoid this simultaneous equations bias (Griffiths, Hill, Judge, 1993)). 
 
Evidence of heteroskedasticity was found in preliminary testing. Newey West heteroskedasticity 
corrections were made in all tests. (Newey West, 1987) 
 
4.0.  FINDINGS: DETERMINANTS OF THE TOTAL DEMAND FOR CONSUMER GOODS  
 
Stepwise testing of the theorized determinants of total consumption yielded the following marginal 






















STEPWISE ADDITION TO THE REGRESSION OF HYPOTHESIZED DETERMINANTS OF 
TOTAL CONSUMPTION ( 
 
   ΔCt = ƒ [ β1 Δ(Y-TG)t, + β2T&2G Δ(Crowd Out: TG,G)t, + β3 ΔDJ-2, + β4 ΔPR, + β5 Δ XRAV0123 + β6 ΔPR ] 
 
 
      |Δ(Y-TG)  |    ΔTG   |   ΔG  |  ΔDJ t-2  |  ΔPR  |ΔXRAV0i23  |  ΔP0P 
            R
2    (DW)  |  β1(t)  |  β2T (t)  |    β2G(t)  |    β3(t)|     |   β4(t)   |     β5(t)  |  β6(t) 
  |  |  |  |  |   |  |   
           68% (1.3)  | .82( 12.6) |  |  |   |  |  | 
           84% (1.7)  | .70 (21.7) |  .43 (3.9) | .25 (1.2)  |   |  |  | 
           89% (1.9)  | .65 (21.0) |  .32 (3.5) | .21 (1.0)  |  .81 (4.5) |  |  | 
           91% (1.8)  | .65 (31.8) |  .48 (4.8) | .07 (0.4)  |  .71 (5.1) | -6.72(-3.9) |  | 
           92% (2.0)  | .66 (29.2) |  .49 (5.7) | .04 (0.3)  |  .62 (4.9) | -6.93(-3.2) | 2.83 (3.2) | 
       93/91%(1.9)  | .58 (12.5) |  .54 (6.2) |-.08 (-0.6) |  .59 (4.9) |-7.12 (-3.3) | 3.48 (3.8) | .006(1.8) 
  |  |    |  |  |  |   |              . 
 (*)   t- statistics of 2.0 = 5% significance; t - statistics of 2.7 = 1% level of significance. 
(**)  The Crowd Out Variable (TG- G) Reported As two separate Deficit Variables, ΔTG and  ΔG because 
of noticeable different effects.  See Section 5 below for a possible reason why this may occur. 
 
 
The results in Table 2 are presented for each step in the stepwise regression procedure.  Showing each 
stepwise equation‟s results individually provides information about regression coefficient stability.  The 
stability of regression coefficients increases significantly as the total variance (R
2) explained by the model 
increases.  Until the model explains approximately 85% or more of the variation in consumption, 
regression coefficients change so much when variables are added or subtracted they are simply 
unreliable. Other variables tested, thought a priori to influence consumer demand were nominal, current 
period mortgage interest rates and real housing prices as a percent of real per capita income.  Neither 
was statistically significant , so they were dropped from the regression.  The mortgage interest rate 
variable was also tested to see if it better explained the effect of interest rate changes on overall 
consumer demand than the prime interest rate.  It did not.  When substituted for the prime rate, it was  
statistically insignificant.  Population growth (POP) is left in, though its statistical significance is only at the 
.09 level, somewhat below out typical .05 cutoff.  It is left in because evidence introduced later will show 
that it negatively seems to impact durables demand, but positively affect non durables demand (ceteris 
paribus).  This may be because population growth (family size growth) reduces discretionary income 
available for durables) and necessitates increased nondiscretionary consumption (e.g, food, some 
clothing). 
 
Table 3 shows stepwise addition of variables to the model.  The results indicate the factors whose 
variation is most associated with change in consumption during the 1960 – 2000 period, in order of 
importance were 
 Disposable income 
 Crowd out (as indicated by the government deficit) 
 Wealth (as indicated by the Dow Jones Composite average) 
 Interest rates 
 The Exchange Rate 
 Population Growth Rate 
 
Overwhelmingly, as Keynes predicted, current year disposable income is the most influential factor.  Next 
in importance, somewhat unexpectedly, was our measure of crowd out – limitations on consumer credit 
availability.  One might expect the interest rate underlying most consumer credit (the Prime Rate used 
here) would reflect such limitations completely.  This would probably be true if the Prime Rate were a 
market determined rate, but it not.  It is an administered rate, set by banks to maintain a 3 point spread 
between itself and the (Federal Reserve administered) federal funds rate (Heim 2009, p. 58).  Hence, the 9 
 
amount of loanable funds available absorbed by the government as it attempts to finance deficits by 
borrowing also becomes a key measure of consumer spending.   
 
TABLE 3 
CONTRIBUTIONS TO EXPLAINED VARIANCE  
 
  Stepwise    
  Addition   
Variable   (Adds To R
2 )   
 
Disposable Income      68 %   
Crowd Out      16   
Wealth        5   
Interest Rate       2    
Exchange Rate       1.2   
Population Growth       0.5    




4.1 DETERMINANTS OF CONSUMER DEMAND FOR DURABLE GOODS 
 
In this section, we test the statistical significance of each of the theorized determinants of consumer 




STEPWISE ADDITION TO THE REGRESSION OF HYPOTHESIZED DETERMINANTS OF 
DURABLE GOODS DEMAND  
 
ΔCD = ƒ [ β1 Δ(Y-TG)t, + β2T&2G Δ(Crowd Out: TG,G)t, + β3 Δ XRAV0123 + β4 ΔDJ-2, + β5 ΔPR + β6 ΔPOP 
                  (plus eitherΔMort or ΔHouse)] 
 
 
      |Δ(Y-TG)   |   Δ TG   |     ΔG  |ΔXRAV0i23  |Δ DJ t-2  | ΔMORT  |   ΔPR   |ΔHOUSE  | ΔPOP 
R
2/Adj.(DW)  |  β1t(t)  |  β2T (t)  |    β2G(t)  |    β3(t)|     |   β4(t)   |     β67(t)  |   β5(t)  |     β8(t)   |   β6(t)        . 
  |  |  |  |  |   |  |  |  | 
49/49% (0.6) | .16( 9.3) |  |  |   |  |  |  |  | 
67/66% (0.9) | .14(7.0)  |  .18 (4.6)  |-.10(-1.0)  |   |  |  |  |  | 
81/79% (1.4) | .14 (5.6) |  .17 (5.6)  |-.15(-1.8)  | 3.23 (5.0) |  |  |  |  | 
86/84% (1.9) | .12 (8.6) |  .14 (4.8)  |-.17(-2.3)  | 2.83 (4.9) |.28 (3.5)  |  |  |  | 
89/87% (2.1) | .12 (9.2) |  .14 (5.4)  |-.16(-2.6)  | 2.47 (4.7) |.30 (4.2)  |-5.36(-3.0)  |  |  | 
90/89% (2.2) | .12 (9.8) |  .19 (5.6)  |-.21(-3.2)  | 2.59 (5.1) |.26 (3.8)  |-4.02(-2.2)  |-1.90(-2.0) |  | 
91/90% (2.0) | .08 (5.9) |  .08 (3.0)  |-.03 (-0.4) | 1.89 (3.8) |.41 (5.9)  |  |  | .31 (4.5)   | 
92/91% (2.2) | .09 (6.3) |  .12 (3.3)  |-.08 (-1.1) | 2.06 (4.1) |.37 (5.1)  |    |-1.37(-1.6) | .26 (3.6)   | 
92/90% (2.2) | .09 (5.7) |  .12 (3.1)  |-.08 (-1.0) | 2.06 (4.1) |.37 (4.9)  |  -.06(-0.0)  |-1.37(-1.6) | .26 (2.6)   | 
93/91% (2.2) | .13 (5.2) |  .07 (2.7)  | .01  (0.1)  | 1.72 (3.6) |.40 (6.2)  |     |  | .26 (3.7)  |-.003(-2.2) 
94/92% (2.2) | .14 (5.7) |  ..12 (3.4) |-.05 (-0.7) | 1.89 (4.1) |.35 (5.3)  |   |-1.59(-2.0) | .20 (2.7)  |-.004(-2.5) 
  |  |  |  |  |   |  |                 |                |                   . 
(*)   t- statistics of 2.0 = 5% significance; t - statistics of 2.7 = 1% level of significance. 
(**)Crowd Out Variable (TG- G) Reported As Two Separate Variables).  
 
Table 4 shows stepwise addition of variables to the model.  The results indicate the factors whose 
variation is most associated with change in consumption during the 1960 – 2000 period, in order of 
importance were 
 Disposable income (49%) 
 Crowd out (as indicated by the government deficit) (18%) 
 The Exchange Rate  (14%) 
 Wealth (as indicated by the Dow Jones Composite average) (5%) 10 
 
 Demand for Residential Housing (5%) 
 Population Growth (2%) 
 (Real) Prime Interest Rate (1%) 
 
Alternatively, if we exclude the residential housing demand variable (HOUSE), and instead let the 
Mortgage interest rate to pick up the effect of housing market conditions on demand for consumer 
durables, the last two variables (after wealth), in order of importance, become  
 
 Population Growth 
 (Real) Prime Interest Rate 
 
With population growth in, the mortgage interest rate becomes statistically insignificant and is left off this 
alternate list. 
 
However, our preference is for the first interpretation.  Other studies (Heim 2008c) have found that other 
variables not in the formulations above (e.g., housing price levels relative to income, or the accelerator) 
powerfully influence housing demand.  This it turn powerfully influences durables demand (appliances 
and furniture for new housing). Neither component of housing demand shows statistically significant when 
used separately in the above model of durables demand, yet clearly play a role in determining housing 
demand, which does.  Hence, our preference for the formulation that includes housing demand as one of 
the determinants.  Housing demand is also systematically related to the mortgage interest rate in the 
Heim 2008c study.  In table 4 above, the suspected reason it is significant when housing demand is left 
out, is that it is proxying for its effect on housing demand.  When the housing demand variable is left in 
the model, the mortgage interest rate becomes insignificant.  Its influence on demand for durables is 
already picked up by the housing demand variable. 
 
Overwhelmingly, as Keynes predicted for consumption in general, current year disposable income is the 
most influential factor.  Next in importance, again somewhat unexpectedly, was our measure of crowd out 
– limitations on consumer credit availability, which explained 18% of the variance.  As was explained 
earlier, one might expect the interest rate underlying most consumer credit (the Prime Rate used here) 
would pick up variations in demand resulting from credit shortages.  This would probably be true if the 
Prime Rate were a market determined rate, but it not.  It is an administered rate, rigidly set by banks to 
maintain exactly a 3 point spread between itself and the federal funds rate, which is directly set by the 
Federal Reserve.  Hence, the amount of loanable funds available which are taken up by the government 
as it attempts to finance its budget deficits becomes a key measure of how much credit is available to 
consumers, even more so than the prime rate itself.   
 
The next most important variable affecting demand for consumer durables was the exchange rate (unlike 
our results for consumption overall), explaining 14% of the variance in durable goods demand, perhaps 
not unexpectedly, since durables such as foreign autos, constitute a significant part of durables demand.  
Wealth, as represented by the Dow Jones Composite Index, explained 5% of the variance, housing 
demand (5%) and the prime interest rate 1% 
 
The population growth variable is negatively related to demand for durables.  We suspect this may be 
because, holding income constant, as in our tests, increased population (family size) requires reductions 
in discretionary spending (durables) because of increased non discretionary spending on nondurables 
(food, clothing).  Other variables found non-significant were the age distribution of the population (ratio of 
16-24 year olds to those 65 and over), the accelerator, and the affordability of homes (ratio of house 










CONTRIBUTIONS TO EXPLAINED VARIANCE IN DEMAND FOR DURABLE GOODS 
 
  Stepwise    
  Addition   
Variable   (Adds To R
2 )   
 
Disposable Income      49 %   
Crowd Out      18   
Exchange Rate     14   
Wealth        5   
Res. Housing Demand       5    
Population Growth       2 
Prime Interest Rate         .  1   .   
          




4.2  DETERMINANTS OF CONSUMER DEMAND FOR NONDURABLE GOODS 
 
In this section, we test the statistical significance of each of the theorized determinants of consumer 




STEPWISE ADDITION TO THE REGRESSION OF HYPOTHESIZED DETERMINANTS OF 
NONDURABLE GOODS DEMAND  
 
ΔCND = ƒ [ β1 Δ(Y-TG)t, + β2T&2G Δ(Crowd Out)t, + β3 ΔDJ-3, + β4 ΔPR, + β5 ΔPOP] 
 
 
        |Δ(Y-TG)    |   Δ TG   |   ΔG  | Δ DJ -3  |  ΔPR   |  ΔPOP 
          R
2/Adj.(DW)  |  β1(t)  |  β2T (t)  |    β2G(t)  |    β3(t)|   |   β4(t)    |    β5(t)      . 
    |  |  |  |  |    | 
          60/60% (1.3)  | .22(16.8) |  |  |  |    | 
          77/76% (1.7)  | .18(13.4) | .13 (5.0)  | .04 (0.5)  |   |   | 
          83/81% (2.2)  | .16(12.3) | .12 (5.0)  | .01(0.2)  | .29 (3.6) |   | 
          85/83% (2.1)  | .16(13.1) | .17 (5.5)  |-.03(-0.4)  | .26 (3.3) |-1.96(-2.3)  | 
          86/84% (2.1)  | .13(5.5)  | .18 (5.9)  |-.07(-1.1)  | .28 (3.7) |-1.96(-2.4)  | .003 (1.7) 
    |  |  |  |     |        . 
(*)   t- statistics of 2.0 = 5% significance; t - statistics of 2.7 = 1% level of significance. 
(**) Using Separate TG, G Variables to Represent Crowd Out. 
 
Table 6 shows stepwise addition of variables to the model.  The results indicate the factors whose 
variation is most associated with change in consumption during the 1960 – 2000 period, in order of 
importance were 
 Disposable income (60%) 
 Crowd out (as indicated by the government deficit) (17%) 
 Wealth (as indicated by the Dow Jones Composite average lagged 3 years) (6%) 
  (Real) Prime Interest Rate (2%) 
 Population Growth (1%) 
 
Overwhelmingly, as Keynes predicted for consumption in general, current year disposable income is the 
most influential factor, explaining 60% of the variance.  Next in importance, again somewhat 
unexpectedly, was our measure of crowd out – limitations on consumer credit availability, which explained 12 
 
17% of the variance.  One might expect the interest rate underlying most consumer credit (the Prime Rate 
used here) would pick up variations in demand resulting from credit shortages.  This would probably be 
true if the Prime Rate were a market determined rate, but it not.  It is an administered rate, rigidly set by 
banks to maintain exactly a 3 point spread between itself and the federal funds rate, which is directly set 
by the Federal Reserve. (Heim 2009, p. 58)  Hence, the amount of loanable funds available which are 
taken up by the government as it attempts to finance its budget deficits becomes a key measure of how 
much credit is available to consumers.  The next most important variable affecting demand for consumer 
nondurables was wealth, as represented by the Dow Jones Composite Index, explained 6% of the 
variance, and finally, the prime interest rate, explaining 2%. A number of other variables were tested as 
possible determinants in the stepwise process, but none were found statistically significant.  They 
included the exchange rate, population size, population 16-24 as a percent of population over 65 (and 
separately, this same variable divided by aggregate income), residential housing demand, and the ratio of 
real house prices to real income.  However, population size, though insignificant at the 5% level, 
population size was significant at the 9 % level, and results for it are shown in the table above. 
 
TABLE 7 
CONTRIBUTIONS TO EXPLAINED VARIANCE IN DEMAND FOR NONDURABLE GOODS 
 
  Stepwise    
  Addition   
Variable   (Adds To R
2 )   
 
Disposable Income      60 %   
Crowd Out      17   
Wealth        6   
Prime Interest Rate           2   
Population Growth       1 
          
 Explained Variance:     86%    
 
 
4.2 DETERMINANTS OF CONSUMER DEMAND FOR SERVICES 
 
In this section, we test the statistical significance of each of the theorized determinants of consumer 
demand for services.  Results are presented in table 8 below. 
 
The results in Table 8 are presented for each step in the stepwise regression procedure.  Showing each 
stepwise equation‟s results individually provides information about regression coefficient stability.  The 
stability of regression coefficients increases significantly as the total variance (R
2) explained by the model 
increases.  Until the model explains approximately 70% of the variation in services consumption, 
regression coefficients change so much when variables are added or subtracted they are simply 
unreliable. 
 
Table 8 below shows stepwise addition of variables to the model.  The results indicate the factors whose 














STEPWISE ADDITION TO THE REGRESSION OF HYPOTHESIZED DETERMINANTS OF 
CONSUMER DEMAND FOR SERVICES (USING SEPARATE TG, G VARIABLES FOR CROWD OUT) 
 
ΔCs = ƒ [ β1 Δ(Y-TG)t, + β2T&2G Δ(Crowd Out )t, + β3 ΔPOP + β4ΔDJ-2, + β5 Δ(16-24)/65, + β6 Δ MORT ] 
 
 
        |  Δ(Y-TG)   |  Δ TG  |    ΔG  |    ΔPOP  |     DJ -2  |  Δ16-24/65  |    ΔMORT   
       R
2/Adj.(DW)  |    βt(t)  |  β2T (t)  |    β2G(t)  |     β3(t)      |    β4(t)   |       β5(t)  |      β6(t)     . 
  |  |  |  |  |   |  | 
      40/40% (2.2)  | .44(21.0)  |  |  |   |  |  | 
      58/56% (2.2)  | .37(15.3)  | .08(1.6)  | .39 (3.1)  |   |  |  | 
      70/67% (1.7)  | .26 ( 7.2)  | .13 (2.9) | .21 (1.8)  | .009 (3.8)  |  |  | 
      77/74% (1.7)  | .22( 6.3)  | .09 (2.1) | .18 (1.8)  | .010 (4.2)  |.37 (3.5)  |  | 
      79/76% (1.8)  | .21 ( 5.9)  | .08 (2.1) | .17 (1.7)  | .011 (4.7)  |.39 (3.9)  |-247.7(-2.1)  | 
      79/76% (1.5)  | .19 ( 5.2)  | .10 (2.5) | .14(1.4)  | .013 (4.8)  |.37 (3.7)  |.    na  |-5.54(-2.0) 
      81/78% (1.6)  | .18 (5.1)  |.10 (2.4)  | .13 (1.4)  | .013 (5.1)  |.39 (4.0)  |-212.9(-1.8)  |-4.66(-1.7) 
    |  |  |  |  |   |  |                   . 
(*)   t- statistics of 2.0 = 5% significance; t - statistics of 2.7 = 1% level of significance 
(**) There is a little overlap in the variance explained by the mortgage interest rate variable 
and the % of young people in the population variable, leaving both significant at the 5% 
level when entered alone, but reducing their significance to the 7.5 and 9.7% level when 
used together. We will view the results as indicating both make a small, reasonably 
systematic, contribution to explaining consumer demand for services. 
 
As Keynes predicted for consumption in general, current year disposable income is the most influential 
factor related to consumer spending on services, explaining 40% of the variance.  Next in importance, we 
again found the crowd out variables important, adding 18% to explained variance.  Third most important, 
explaining 12% of the variation in demand for services was population growth.  Forth most important was 
consumer wealth, adding 7%. Fifth most important were the percentage of younger people in the 
population relative to those 65 and over, adding 2% to explained variance.  Spending on services was 
inversely found related to the percentage of young people in the population, suggesting that families with 
younger members have less to spend on services, as might be expected. Sixth .most important was the 
mortgage interest rate, which added an additional 2% to explained variance.  It also was found inversely 
related to demand for services. This may be because mortgage payments are often the largest single 
item in the consumer‟s budget and many mortgages are variable rate mortgages. The inverse relationship 
may indicate the need to accommodate the need to increase monthly mortgage payments due to interest 
rate increases by cutting back on other, more discretionary spending such as services. 
 
Other variables were subsequently entered into the regression in stepwise order.  None were found even 
marginally statistically significant.  They included the prime interest rate, housing the ratio of real housing 
prices to real income, housing demand and the exchange rate.  
 
TABLE 9 
CONTRIBUTIONS TO EXPLAINED VARIANCE IN DEMAND FOR DURABLE GOODS 
 
  Stepwise    
  Addition   
Variable   (Adds To R
2 )   
 
Disposable Income      40 %   
Crowd Out      18   
Population Growth     12 
Wealth        7   
% of Young/Old in Pop       2 
Mortgage  Interest Rate   .  2   .   
          
 Explained Variance:     81%    14 
 
 
5. SUMMARY  
 
Table 10 below summarizes this study‟s findings on the determinants of each of the three components of 
consumption demand.  
 
TABLE 10 
SUMMARY OF REGRESSION RESULTS FOR THE THREE PARTS OF CONSUMPTION 
AND FOR TOTAL CONSUMPTION 
  
  | Δ(Y-TG)  |      ΔTG  |   ΔG    |ΔXRAV0123  |    ΔDJ-2  |   ΔDJ-3  | ΔMORT  |   ΔPR  |ΔHOUSE  |   ΔPOP 
      R
2/Adj.R
2  (DW)  |  β1(t)  |  β2T (t)  |   β2G(t)  |  β3(t)  |     β4(t)    |    β5(t)  |    β6(t)  |   β7(t)     |  β8(t)       |     β8(t)    . 
  |  |  |  |  |  |  |  |  |  |  
CD:       94/92% (2.2) | .14(5.7)  | .12 (3.4) |-.05(-0.7) | 1.89 (4.1) | .35 (5.3) |      ns  |      ns  |-1.59 (-2.0) | .20 (2.7) |-.004(-2.5) 
  |  |  |  |  |  |  |  |  |  |  
CND:     86/84% (2.1)  | .13 (5.5)  | .18 (5.9) |-.07(-1.1) |     ns  |    ns  | .28 (3.7)  |      ns  |-1.96 (-2.4) |     ns  | .003 (1.7) 
  |  |  |  |  |  |  |  |  |  |  
CS:       81/78% (1.6) | .18 (5.1)  | .10 (2.4) | .13 (1.4) |     ns  | .39 (4.0) |      ns  |-4.66(-1.7) |      ns  |     ns  | .013 (5.1) 
CTOTAL: 93/91% (1.9)  | .58 (12.5) | .54 (6.2) |-.08(-0.6) | 3.48 (3.8) | .59 (4.9) |      ns  |.    ns  |-7.12 (-3.3) |     ns  | .006 (1.8) 
  |  |  |  |  |  |  |  |  |  |                . 
* ns = not statistically significant 
 
TABLE 10 (CON’D.) 
 
  | Δ(16-24/65) 
   R
2/Adj.R
2  (DW)  |     β1t(t)   
  |    
CD:  |      ns     
  |    
CND:  |      ns    
  |    
CS:  |-212.9(-1.8) 
  |         
CTOTAL:  |     ns    
  |    
* ns = not statistically significant 
 
 
In evaluating the Table 10 results, we notice that all three different component parts of consumption have 
determinants in common: namely, disposable income (Y-TG), wealth (either DJ-2 or DJ-3), interest rates 
(either PR or MORT) and population growth (POP).   
 
The results indicate that for durables and services, the main impact of wealth is in the second year after a 
change in wealth occurs. Many items in both categories are nonessentials On the other hand, non 
durables include necessities like groceries and clothing, and we find the wealth effect is not principally felt 
untilthree years after. This may simply represent the normal way in which consumers adjust to changes in 
wealth: the adjustment is faster for things things that can be one-time purchases, like durables, and 
slower for things which, once you start buying them, must be bought on a regular basis to maintain the 
living standard; You may wait longer to start purchasing such things to insure your wealth increase is 
permanent.   
 
With interest rates, we find that durables and non durables are affected by changes in the prime rate, 
which underlies most consumer credit, but that services, though not particularly sensitive to this rate, do 
seem sensitive to the mortgage interest rate.  As noted earlier, this may be because the variable rate 
mortgages many Americans hold, can vary from month to month.  Services like entertainment are 
perhaps the most flexible part of the household budget, and may be the first to be curtailed when monthly 
mortgage payments increase. Hence, it was not totally surprising to see the inverse relationship between 
services demand and mortgage rates found above.  A little more surprising was that even though the 
prime interest rate was found related to durables and nondurables spending we did not also find the 
mortgage rate also related to them.  Even using the mortgage rate as a proxy for the prime interest rate in 
durables and nondurable demand models, the mortgage rate was not found statistically significant. 15 
 
 
It may be that durables purchases are preplanned, more affected by prime interest rates at the time of 
purchase.  Once the commitment to (e.g.) monthly car payments is made, it is somewhat irrevocable. 
Other changes in basic lifestyle affecting nondurables may be preplanned at the same time budget 
planning for  new durables purchases is undertaken, rather than on an ad hoc basis as (unanticipated) 
changes is mortgage payments occur. 
 
 In addition our findings above indicate crowd out variables, (TG, G) are importantly related to consumer 
demand for all types of consumption.  In these cases the effects of taxes on the government deficit, our 
measure of crowd out, is highly significant, but the effect of government spending is not.  One hypothesis 
for this, not tested here, is that accommodating money supply growth occurs when spending increases 
increase the deficit, as a preventative measure to ensure it does not result in crowd out, but that this is 
not done when deficits increase due to tax cuts.   
 
We also notice that the demand for new housing (HOUSE) is a significant factor influencing demand for 
durables.  This comes as no surprise considering new housing requires appliances and perhaps new 
furniture, major components of consumer durables. 
 
Finally, we note that the exchange rate only seems related to the durables goods component of consumer 
demand.  This we suspect is because autos and other consumer durables such as appliances and 
electronics are among the most commonly imported items in the United States. 
 
 
6.  SHOULD FINDINGS FOR THE PARTS ADD TO FINDINGS WHEN TESTING THE WHOLE? 
 
Normally, one expects that if a variable affects another in three different ways, its total effect should equal 
the sum of the three partial effects.  Should the sum of the effects of a particular explanatory variable on 
each part of consumption equal the size of the effect found in the total consumption regression?  From 
table 10 above we note that in many cases, the results are similar, but not identical; in some cases they 
are not even similar. Does this mean our regression tool cannot be counted on to add correctly? i.e., 
cannot be relied upon to give rationally related results in different studies?  It is beyond the scope of this 
paper to examine that issue in depth here.  However, tt can be shown that the differences are 
fundamentally a multicollinearity problem.  We note for example, in table 11 below that in regressions, the 
sum of the parts is exactly equal to the whole.  This is because regression coefficients are in part a 
product of the level of intercorrelation among the independent variables.  In table 11 this is held constant 
by using exactly the same variables in each equation tested, regardless of whether they are theoretically 
justified or statistically significant.  It is probably better to additively, from regressions of the parts, 




REGRESSION RESULTS FOR THE PARTS OF CONSUMPTION AND TOTAL CONSUMPTION 
WHEN THE SAME EXPLANATORY VARIABLES ARE USED IN ALL MODELS 
 
    | Δ(Y-TG)  |    ΔTG  |   ΔG    |ΔXRAV0123|  ΔDJ-2  |   ΔPR  | ΔPOP  | ΔHOUSE  
      R
2/Adj.R
2  (DW)  |    β7(t)   |   β2t(t)  |  β2G (t)  |   β3(t)  |  β4(t)  |     β5(t)     |     β6(t)  |    β7(t)    . 
    |  |  |  |  |  |  |  |    
    |  |  |  |  |  |  |  |    
CD:        93/92% (2.2)  | .14(5.7)  | .12 (3.4) |-.05(-0.7)  |1.89 (4.1)| .35 (5.3)  |-1.59(-2.0) | -.004(-2.5) | .20 (2.7)  
    |  |  |  |  |  |  |  |    
CND:      85/81% (2.0)  | .15 (4.8) | .17 (3.9) |-.06(-0.7)  | .51 (0.9) | .18 (2.3)  |-2.08(-2.1) |  .002 (0.9)  |-.01 (-0.1) 
    |  |  |  |  |  |  |  |   
CS:        79/75% (1.8)  | .19 (4.1) | .12 (1.9) | .18 (1.4)  | .13 (0.2) | .34 (2.7)  |-1.34(-0.9) |  .010 (4.3)  | .07 (0.4)  
CTOTAL:  93/91% (2.0)  |. 49 (6.8) | .40 (4.1) | .07 (0.3)  |2.54 (1.9)| .87 (4.6)  |-5.00(-2.2) |  .010 (2.4)  | .25 (1.1)  
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